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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a new photorefractive material constituent applicable to electronics and a 

photograph NKUSU field, 

[0002] 

[Description of the Prior Art] Photorefractive material is the nonlinear optics material which unified three sorts of properties to 
have an electro-optics property, a photoconductivity, and the lattice defect that can be photoionized. as a demand property 
accompanying photorefractive material, two points of lack of the central-symmetry nature which produces the (1) POKKERUSU 
alignment EO effect, and the density of sufficient deep level to produce (2) space charge are mentioned experientially Thereby, 
current is produced in a laser beam and existence of electric field can change a refractive index. Electric field modulate a 
refractive index by the linear electro-optical effect. Movement of the ionized charge occurs according to movement or the 
photovoltaic effect of diffusion and electric-field excitation. The diffraction grating of the refractive index produced during the 
photorefractive crystal is eliminable by using the light of the suitable wavelength range. These are PI. Gunther JIEPI It is 
explained by KGUNADO "photorefractive MATERIARUZU and ZEA applique SHONZU" (P. Gunter J.P.Huignard 
"Photorefractive Materials and TheirApplications I&II" and Springer- Verlag (1988, 1989)) in full detail. The photorefractive 
effect is observed very much in various electro-optics crystals. There are a barium titanate (BaTi03), a lithium niobate (LiNb03), 
a lithium tantalate (LiTa03), a niobic-acid potassium (KNb03), SrxBal-xNb 206 (SBN), Bil2SiO20 (BSO), Bi2GeO20 
(BSO), Bil2GeO20 (BGO), Bil2TaO20 (BTO), KTal-xNbx03 (KTN), GaAs, InP, etc. as a well-known thing most. It is 
considered that these inorganic EO crystals are the suitable things for holography technology. It is related with these and is A.Roy, 
for example. And KSingh It is indicated by work, Atti.Fond.G.Rochi, 48 volumes, and 327 pages (1993). The factor which selects 
photorefractive material to different application has photorefractive sensitivity, operating range (the maximum refractive-index 
change), photorefractive record and a blanking time, spectral sensitivity, spatial frequency, an external electric-field dependency, 
and resolution. 

[0003] Photorefractive material is classifiable into three kinds. (1) BaTi03 LiNb03, LiTa03, KNb03, SBN, and KTN etc. ~ 8th 
page object ferroelectric of oxygen The reserve time of the recorded hologram or the decay time of a diffraction grating is several 
hours of the ms of KNb03 to KTN, and LiNb03. It is in the range of the number-of-cases year which passed through fixing 
process. Generally SBN is blue. - It is used for the green wavelength range. These are used for the record medium, the optical 
bistability, the phase conjugation, resonator, and optical computing of a hologram. (2) Sillenite material which has tetrahedron 
oxide structures, such as BSO, BGO, and BTO. The bandwidth of BTO is narrower than BSO and BGO, and attracts attention in 
the viewpoint of the application to infrared wavelength. For a sillenite, although it is small, the speed of a photorefractive 
response is [ gain ] BaTi03 and LiNb03. It is quite quick. (3) III-V, such as GaAs, GaSb, InAs, and InSb II- VI group 
semiconducting crystals, such as a group, CuCl, CdS, CdSe, CdTe, ZnS, ZnSe, ZnTe, HgSe, and HgS. There is an example from 
which the photorefractive response of a picosecond was obtained using a GaAs crystal. It can be used for optical information 
processing, optical computing, and an optical switch using a high-speed response. The photorefractive effect of a semiconducting 
crystal is produced on wavelength (0.9-1 .6micro). 

[0004] Recently, an organic photorefractive material produced from the organic material of electro-optics nature and a 
photoconductivity attracts attention very much by the technical field of holography. An organic material is the point which can 
compound very various photoconduction material or opto electronics materials, its possibility is high, and those constituents show 
a high photorefractive property. The first organic photorefractive material was obtained with the combination of a tetracyano 
quinodimethan (TCNQ) and the organic nonlinear optics material COANP. This has a publication in Gunther" solid State 
handicap NYUKESHON" (Gunter and Solid State Communication (1990)). A new organic photorefractive material constituent is 
becoming an important element in the application to a photograph NIKUSU field since this. 3-fluoro-4-N and 
N'-diemylaniino-beta-nitroglycerine styrene — doping -- 2, 4, and 7-trinitro full — me — the organic composition which consists of 
PVK which carried out sensitization by non (TNF) showed the big photorefractive property This is an em. SHI Don Cars 
ETOARU "an optics letter" (M. C.Donckers et al and Optics Letter (July 1, 1993)) has a publication. As for the Polly (4-n-butoxy 
phenyl) ethyl silane which doped TNF and C60, the diflracuon-grating formation by 39 mses was accepted. This is S. Em 
SHIRENSU ETOARU "the journal OBU optical society OBU United States" (S. M.Silence et al, Journal of Optical Society 
ofAmerica, B volumes (1993)) has a publication. In addition, BI KIPPERUN There is a publication relevant to ETOARU 
"journal OBU applied physics" (B. Kippelenet al and Journal of Applied Physics (September 1, 1993)) etc. 
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[0005] 

[Problem(s) to be Solved by the Invention] Although the photorefractive material of an inorganic crystal is developed, no these 
can be deficiently integrated to moldability and processability. Generally formation of a single crystal with an inorganic still more 
homogeneous photorefractive material or a thin film is difficult. In order to manufacture a new element from such photorefractive 
material, structural requests, such as multilayer structure, cannot be satisfied at all. In order to conquer these troubles, this 
invention offers the photorefractive material constituent using the new constituent which compounds an organic photorefractive 
material with other matrices. 

[0006] It is new invention to make a photorefractive effect possible combining an organic electrical conducting material and an 
opto electronics material, this invention is formed in a mixing ratio with the various various constituents which carry out the 
following. 

[0007] the experiment which examines this invention in detail — molding - it was easy and various kinds of constituents 
belonging to this invention which can process the configuration demanded were found out (1) An organic electro-optics crystal is 
mixed with other photoconductivity molecules or a macromolecule by organic-solvent processing by the 1st method. (2) It is 
mixed with photoconductivity material and/or a sensitizer, and the electro-optics macromolecule selected from piezoelectric or the 
ferroelectricity macromolecule is cast by the 2nd method by the transparent rod. 

[0008] (3) Organic or an organic-metal electro-optics crystal is mixed with photoconduction material by physical means. Various 
kinds of constituents based on the interaction which completely changed with these meanses can be obtained. It was also observed 
that a photorefractive response increases remarkably by formation of these constituents. In addition, this invention offers simple 
molding of a photorefractive medium applicable to the various elements of a photograph NIKUSU field, and the processing 
method. 

[0009] Organic composition is a material important and interesting from both sides of the chemistry relevant to the material 
science, and unique physics. 

[0010] The purpose of this invention is to offer the constituent which combined organic or organic-metal opto electronics material 
and photoconductivity molecule used as the new constituent for the photorefractive medium in which the big electro-optical effect 
and the big photoconductive effect are shown, or photograph N1KUSU technology or a macromolecule, photochromic material, 
and fullerene. 

[001 1] It excels in a thermal property and that the constituent of this invention is mechanical or the outstanding resistance to 
environment, and chemical stability are shown. Furthermore, these have a good adhesive property and can process it into a 
super-thin film. The constituent of this invention compares easy and inorganic or organic composition, and a physical 
characteristic conventional at the point which is stability for a long period of time, and processing, molding, or chemical 
modification is far excellent. Other purposes of this invention are to offer good processability, a mechanical strength, and the 
constituent material of thermal and the for photograph N1KUSU which has environmental-proof stability, and for electronics. 
[001 2] Furthermore, the purpose of this invention is to offer a photorefractive material constituent applicable as a nonlinear optics 
material with endurance, intensity, and stability. 

[0013] Other purposes of this invention are to offer the photorefractive medium in which a high electro optic constant and a high 
photoconductivity are shown. 

[0014] Other purposes of this invention are easy to compound, and it is to offer the photorefractive material which has 
processability, and a high mechanical strength and high stability. 

[0015] Other purposes of this invention are to offer the LB film of fullerene applicable to electronics and photograph NIKUSU. 
[0016] Other purposes of this invention are to offer the constituent structure distributed in organic [ applicable to electronics and 
a photograph NIKUSU element / various kinds of ], and the inorganic matrix. 

[0017] The purpose of this invention develops the new electronics and the nonlinear optics medium of a photorefractive 
constituent which were compounded with distribution, a metal and mixture, or glass in an organic macromolecule. These 
constituents can control the quality of a dispersion medium, and a crystal easily by adjusting a strike DGO metric ratio. 
[0018] 

[Means for Solving the Problem] this invention solves the conventional trouble with the means which carries out the following. 
The organic compound which has a photoconductivity is used for this invention, this invention is photorefractive equipment using 
the organic compound which has a photoconductivity, this invention is characterized with the new constituent which carries out 
the following. 

[0019] phthalocyanine dye, SUKUWA rucksack acid coloring matter, an azo dye, perylene coloring matter, thia pyrylium 
coloring matter, Quinacridone coloring matter, AZURENTUMU coloring matter, an anthraquinone pigment, a fullerene 
derivative, a carbazole derivative, dihalo ANSU range-on, EPIINDORIJION, TORHARO peeler Indanthrene dione, a tetrapod 
halo thioindigo, a benzothiazole derivative, an oxazole derivative, a hydrazone derivative, a quinoline derivative, and full -- me ~ 
non — the organic photorefractive material constituent characterized by using the compound chosen from photoconductivity 
organic materials, such as a derivative 

[0020] phthalocyanine dye, SUKUWA rucksack acid coloring matter, an azo dye, perylene coloring matter, thia pyrylium 
coloring matter, Quinacridone coloring matter, AZUI^NIUMU coloring matter, an anthraquinone pigment, a fullerene 
derivative, a carbazole derivative, dihalo ANSU range-on, EPIINDORIJION, TORIHARO peeler Indanthrene dione, a tetrapod 
halo thioindigo, a benzothiazole derivative, an oxazole derivative, a hydrazone derivative, a quinoline derivative, and full -- me 
non ~ the organic photorefractive material constituent characterized by using the macromolecule which combined the compound 
chosen from photoconductivity organic materials, such as a derivative, in the molecular structure 
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[0021] The organic photorefractive material constituent characterized by distributing the organic compound which has a 
photoconductivity in the macromolecule chosen from a ferroelectricity or piezo electric polymers, such as poly vinylidene fluoride 
and its copolymer, a polyurea and its copolymer, poly thiourea and its copolymer, odd number nylon, and its copolymer. 
[0022] The organic photorefractive material constituent characterized by distributing the organic compound which has a 
photoconductivity in the electro-optics macromolecule which combined compounds, such as the benzene which may be replaced 
respectively, a propine, a pyridine, a stilbene, an azobenzene, triazine, a benzylidene, and a phenylhydrazone, in the molecular 
structure. 

[0023] The organic photorefractive material constituent characterized by distributing the organic compound which has a 
photoconductivity in the ferroelectric liquid crystal which has a compound or substituents, such as a carboxylic acid, cholesteryl, 
phenyl ester, the Schiif base, a benzylidene, an azoxybenzene, a biphenyl, chiral alcohol, a benzoic acid, a benzaldehyde, a 
phenol, an aniline, an acetophenone, a benzonitrile, a cyclohexane, benzene, and a chalcone, in the molecular structure, or a 
mesomorphism macromolecule. 

[0024] The organic photorefractive material constituent characterized by distributing the organic compound which has a 
photoconductivity in pi-electron conjugate macromolecules, such as a polyene, a polyyne, the poly arylene, a heterocycle ladder 
polymer, the poly aniline, the poly phthalocyanine, the poly porphyrin, the poly quinoline, the poly heterocycle, a polyphenylene 
vinylene, the poly thienyl vinylene, the poly azine, polyazo methine, Polly p-phenylenevinylene, a Polly p-phenylene sulfide, and 
an organic-metal macromolecule. 

[0025] The organic photorefractive material constituent characterized by distributing the organic compound which has a 

photoconductivity in the macromolecule containing silicon, such as polysilane and a polysiloxane. 

[0026] The organic photorefractive material. constituent characterized by using the organic macromolecule which has a 

photoconductivity. 

[0027] The organic photorefractive material constituent characterized by using the organic compound which has photochromic 
material and photoconductivities, such as a SUPIRO pyran, a viologen, a hemi thioindigo, a porphyrin, a phthalocyanine, and a 
diaryl ethene. 

[0028] The organic photorefractive material constituent characterized by using the organic compound which has an organic 
photoresist and a photoconductivity. 

[0029] The constituent of an organic opto electronics material in which this invention is materialized further and a big 
photorefractive property is shown can be offered. The response time can be selected from a ms according to the kind of 
constituent in the range of a sub picosecond. A photorefractive property changes with the amounts of mixtures of the 
photorefractive material to the quality of a dispersion medium notably, this invention is developed further and it can apply as a 
quantum dot grid which enables amplification of the photorefractive property based on increase of the exciton good coherence 
length according the nano particle of fullerene to the common interaction of many quantum dots. The photorefractive property of 
the quantum dot grid which consists of an organic macromolecule and an opto electronics material was evaluated, and it observed 
that several figures were superior to other material. By putting a photorefractive molecule on the environment of a vitreous state, 
the glass which doped photorefractive material originated in increase of the life by the contribution from both bulk and front face, 
and showed the exceptionally big photorefractive property. In addition, the glass which doped photorefractive material offers the 
simple system which can observe a photorefractive phenomenon in a low input comparatively. 
[0030] 

[Example] this invention is explained more to a detail using an example below. 

[003 1] (Example 1) Polly (3-dodecyl thiophene) who compounded chemically was dissolved in the dimethylformarnide, and 
PMMA and TNF which combined the coloring matter orange -1 with the side chain at this were added. The mixed solution was 
violently agitated at the room temperature for several hours. The thin film of the constituent of this invention was obtained by 
solvent evaporation. Similarly, the thin film of the constituent of this invention using Polly (3-alkyl thiophene) who made other 
alkyl groups butyl, the hexyl, and the octyl was obtained. 

[0032] (Example 2) Polly (4-FEMIRU -2, 6-(p-phenoxy) quinoline) (cable address PPQ) who is a photoconductivity 
macromolecule was dissolved in the general-purpose solvent, and PMMA and TNF which combined the coloring matter De Dis 
Perth red -1 with the side chain at this were added. The mixed solution was violently agitated at the room temperature for several 
hours. The thin film of the constituent of this invention was obtained by solvent evaporation. 
[0033] (Example 3) The COANP single crystal and TNF which show the electro-optical effect to PVK which is a 
photoconductivity macromolecule were doped in the general-purpose solvent. The thin film of the constituent of this invention 
was obtained by solvent evaporation. 

(Example 4) PMMA and TNF which combined the coloring matter De Dis Perth red - 1 with the side chain at PVK which is a 
photoconductivity macromolecule were doped in the general-purpose solvent. The thin film of the constituent of this invention 
was obtained by solvent evaporation. 

[0034] (Example 5) PVK and the ferroelectricity macromolecule which are a photoconductivity macromolecule were mixed, and 
TNF was doped in the general-purpose solvent to this. The thin film of the constituent of this invention was obtained by solvent 
evaporation. 
[0035] 

[Effect of the Invention] By this invention explained in full detail above, the highly efficient photorefractive constituent which 
surpasses the former is offered, and it can be used suitable for various kinds of optical uses. 



[Translation done.] 
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